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Description 

BACKGROUND OF TH E INVENTION 
s Field of the Invention 

[0001] The present invention relates to a soft magnetic material, particularly a Mn-Zn ferrite suitable for low loss mate- 
rial for a transformer for switching power supply, a rotary transformer and deflection yoke, electronic parts such as for 
io ateolbere ,nductance dements and impedance elements for countermeasure against EMI. or for electromagnetic 

Description of the Related Art 



[0002] Mn-Zn ferrite is one of the representative oxide magnetic material having a softmagnetism includes. Conven- 
tionally, this Mn-Zn ferrite generally has a basic component composition containing more than 50 mol% 52 to 55 mol% 
on the average, of FegOg. 10 to 24 mol% of ZnO and the remainder being MnO in predetermined compositions. In gen- 
eral, the Mn-Zn femte is produced by mixing each of raw material powders of Fe 2 0 3 . ZnO and MnO. and the steps of 
calcination, milling, composition adjustment, granulation and pressing, and conducting sintering at 1 .200 to 1 400°C for 
3 to 4 hours in reducing atmosphere which suppresses an oxygen concentration by flowing nitrogen gas The reason 
for sintenng under the above atomosphere is as follows. If the green compact is sintered in air when more than 50 mol% 
of FezOg ts contained, densification does not proceed sufficiently, so that a good soft magnetism is not obtained. Fur- 
ther Fe formed by reduction of Fe 3+ has a positive crystal magnetic anisotropy. and has an effect to erase a negative 
crystal magnetic anisotropy of Fe 3 *. thereby improving a soft magnetism. However, if sintering is conducted in an air 
such a reduction reaction cannot be expected. 

^T 6 aM j rvZn ,errite is used ^ a core material, eddy current flows as a frequency region used is increased 
and loss by the eddy current increases. Therefore, in order to increase the upper limit of the frequency which can be 
^ ,J magnet,c core material - rt is necessary to make its electrical resistance large as much as possible However 
the electncal resistance in the above-described general Mn-Zn ferrite is a value smaller than 1 n m due to enjoyment 
of electrons between the above-described Fe 3 * and Fe 2+ (interionic). and the frequency which can be used is within the 
limit of about several hundreds of kHz. Initial permeability is considerably decreased in the frequency region exceeding 
1MHz. and properties as the soft magnetic material are entirely lost. In some instances, however, such a coutermeas- 
ure is employed that in order to increase the electrical resistance of Mn-Zn ferrite. CaO. Si0 2 and the like are added as 
aC ™**° * e above-described main components to make resistance of grain boundary high, and also sintering is 
conducted at low temperature of about 1 ,200°C to reduce the grain size up to about 5 u m. thereby increasing the pro- 
portion of the grain boundary. However, it is difficult to obtain electrical resistance exceeding 1 n m even with such a 
countermeasure. and a fundamental solving approach is not yet attained. 

SUMMARY OF THF INVENTION 

[°^ ] ^ txeseM invention has been completed in view of the above-described conventional problems 
[0005] Accordingly, an object of the present invention is to provide a Mn-Zn ferrite having high electrical resistance 
which can sufficiently withstand the use in a high frequency region exceeding 1 MHz 

SH°!L ? aChieVe above<,escribed according to a first aspect of the present invention, there is 

provided a Mn-Zn femte comprising the following basic components: 

44.0 to 50.0 mol% Fe20 3 , 
4.0 to 26.5 mol% ZnO. 

0.1 to 8.0 mol% at least one member selected from the group consisting of TiO? and SnO, and 
the remainder being MnO. 

[0007] According to another aspect of the present invention, there is provided the Mn-Zn ferrite which further com- 

PrBeS 0/ a L^ ast ° ne member selected from the group consisting of 0.005 to 0.200 mass% CaO and 0.005 to 0.050 
msiss Ay Sn02- 

55 d°<2red arrfneciSry^" 6 aCC ° rdi " 9 l ° the a^e^escrfoed aspects can further contain the following additives, if 

[0009] In one preferred embodiment, the Mn-Zn ferrite further contains at least one member selected from the group 
consisting of 
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0.010 to 0.200 mass% VgOs. 
0.005 to 0.100 mass% Bi 2 0 3 , 
0.005 to 0.100 mass% ln 2 0 3 , 
0.005 to 0.100 mass% PbO, 
5 0.001 to 0.050 mass% M0O3, and 

0.001 to 0.050 mass% W0 3 

S)1 Oj'^Tn another preferred embodiment, the Mn-Zn ferrite further contains at least one member selected from the 
10 group consisting of 

0.010 to 0.200 mass% Zr0 2 , 
0.010 to 0.200 mass% Ta 2 0 5 , 
0.010 to 0.200 mass% Hf0 2 , 
15 0.010 to 0.200 mass% Nb 2 0 5 , and 
0.010 to 0.200 mass% Y 2 0 3 

as additives 

[001 1 ] In further preferred embodiment, the Mn-Zn ferrite further contains at least one member selected from the 
so group consisting of 0.020 to 0.300 mass% Cr 2 0 3 and 0.020 to 0.300 mass% Al 2 0 3 , as additives. 

F RIFF DESCRIPTION O F THE DRAWING 

[0012] 

Fig. 1 is a graph showing the influence of temperature and the containing amount of Ti0 2 and Sn0 2 to the core 
loss. 

HFTAII FH DESCRIPTI ON OF THE INVENTION 

[00131 The present invention newly contains at least one member selected from the group consisting of Ti0 2 and 
SnO, in addtion to Fe 2 0 3 , ZnO and MnO which are basic components of the conventional Mn-Zn ferrrte in order to pro- 
vide a Mn-Zn ferrite which can sufficiently withstand use in a high frequency region exceeding 1 MHz. Such an oxKle 
magnetic material has a basic composition comprising 44.0 to 50.0 mol% Fe 2 0 3 , 4.0 to 26.5 mol% ZnO, 0. 1 to 8.0 
mol% at least one member selected from the group consisting of Ti0 2 and Sn0 2 , and the remainder being MnO^ 
[00141 Iron components in the Mn-Zn ferrite are present as Fe 3+ and Fe 2+ . It is known that Sn and T. receive electrons 
from Fe 3+ to form Fe 2+ . Therefore, by containing those components. Fe 2+ can be formed even by sintering in air. The 
present invention makes it possible to obtain an excellent soft magnetism such that the contents of Snp 2 Ti0 2 
in the basic component composition are made 0.1 to 8.0 mol%. thereby controlling the amount of Fe^ formed and opti- 
mizing the presence ratio of Fe 3 * and Fe 2+ , so that positive and negative crystal magnetic anisotropics are compen- 
sated Further, according to the present invention, since many Sn 4 * and Ti 4 * having the stable number of valency are 
present, exchange of electrons between Fe 3+ and Fe 2+ are substantially inhibited, and as a result electrical resistance 
far larger than the conventional one (about 10 3 times) can be obtained. However, if the content of Sn0 2 and/or Ti0 2 is 
less than 0.1 mol%, its effect is small, and on the other hand, if it exceeds 8.0 mol%. the initial permeability is 
45 decreased. Therefore, the content is limited to the above range of 0.1 to8.0mol%. 

[001 5] As described above, the present invention can obtain a sufficient soft magnetism even by sintering in air, but 
in order to further improve the soft magnetism, it is desirable to limit the Fe 2 0 3 content to 50 mol% or less, thereby pro- 
moting the densif .cation. However, if FeAt is too small, it is caused to decrease in initial permeability. Therefore, Fe 2 0 3 
should contain at least 44.0 mol%. . _ . . „ . 

ZnO influences curie temperature and saturation magnetization. If ZnO is too large, the curie temperature is lowered, 
resulting in practical problem. On the other hand, if it is too small, tol 
saturation magnetization is decreased. Therefore. ZnO is desirably in the above-described range of 4.0 to 26.5 mol A. 
[0016] It is known that CaO and SiO s make the grain boundary high resistance as described above. It is also known 
that those have the function to promote sintering of Mn-Zn ferrite. Therefore, adding CaO and Si0 2 as additives to the 
above-described basic component composition is effective in obtaining a highly dense magnetic material. In order to 
obtain the desired effect, it is necessary to contain CaO and Si0 2 in an amount of 0.005 mass% or more. However if 
the amount thereof added is too large, abnormal grain growth occurs. Therefore, the upper limit of CaO should be 0.200 
mass% and that of Si0 2 should be 0.050 mass%. 
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[00171 The Mn-Zn ferrite according to the present invention may contain at least one member selected from the grouD 
consisting of v 2 0 5 , Bi 2 0 3 . ln 2 C>3. PbO, Mo0 3 and W0 3 as additives. These additives each is an oxide having low melt- 
ing point and has a function to promote sintering. However, if the content of these components is small, its effect is 
small, and on tie other hand, if it is too large, the abnormal grain growth is caused to occur. Therefore, the content of 
V 2 O s .s desirably 0.010 - 0.200 mass%; Bi 2 0 3 . ln 2 0 3 . PbO 0.005 - 0.100 mass%; and W0 3 0.001 - 0.050 mass% 
[0018] The Mn-Zn fenite according to the present invention may contain at least one member selected from the group 
tSS?*^ y° 5 : Hf ° 2 " Nb ° 2and Y2 °3 as ^ditives. These additives each is an oxide having high meSg 

r 3 « l U ^ reSS 9rain 9rOWth - lf crystal 9rains become smal1 - electric a' resistance is increased 

Therefore the mitral permeability in high frequency region can be improved by containing those addiotives in appropri- 
ate amount. However, if the content of those components is small, its effect is small, and on the other hand if it is too 
Tonn "2 permeabi,i1 y is decreased. Therefore, the content of each of those components is desirably 0.010 to 

U.<_UU iTigLSS /o. 

E, 0191 Mn ? n ferfite accondin 9 to P resent invention may contain at least one of Cr 2 0 3 and as additives 
Those additives have the function to improve temperature characteristic of initial permeability. However, if the content 
toereof is too small, rts effect is small, and on the other hand, if it is too large, the initial permeability is decreased There- 
fore, the content of each of those components is desirably 0.020 to 0.300 mass% 

[0020] In producing Mn-Zn fenite. each raw material powder of Fe 2 0 3 . ZnO. Ti0 2 and/or Sn0 2 and MnO as the main 
components are prev.ously weighed in the predetermined proportions, and those are mixed to obtain a mixed powder 
This powder is calaned and finely milled. The calcination temperature can select an appropriate temperature within the 

SZSlZZSZFZ 95 °1 C : ^ OU9h Varyi " 9 dependin9 °" «*!«»**. Further, the fine milling 

can be conducted wrth widely used ball mills. If desired, the powder of the above-described various additives are added 
in predetermined amount to the mixed fine powder and mixed to obtain a mixed powder having the objective composi- 
T n i^Sl a M PreSS,n9 4 are <* >nducted to conventional ferrite production process, and sintering is 

toen conducted to obtain a sintered product. The granulation is conducted by adding binders such as polyvinyl alcohols 
polyacryl amides, methyl cellulose, polyethylene oxides or glycerin. Further, the pressing is conducted by applying a 

iZX'w 6 T P ™ MP ? ° r T 6 - Sin,erin9 iS COnduc,ed b * for exam P ,e - a metnod <* rnaintaining at atenper- 
ature of. for example. 1 .000 to 1 .300-C for an appropriate time period in air 

Mn-Zn ferrite thus obtained contains TO 2 and/or Sn0 2 as the main components. Therefore, the electrical 
resistance is markedly increased as compared with the conventional Mn-Zn ferrite (about 10 3 times) 
[0022] Further, the limit of the initial permeability in a soft magnetic ferrite generally is inversely proportional to a fr* 
™? 1 (MH ? Ch * he fenite is USedl and is es * mated °y ^e value given by the equation of(=K/F (K=1 500- 
fr^°in^ d, MM to K M "t? iQn 'T ° f * he pr6Sent invention ' the initial Permeability of 300-400 as estimated in the 
frequency of 5 MHz can be obtained, and the ferrite is suitable as magnetic core materials and electromagnetic wave 
absoibers for high frequency exceeding 1 MHz. 

K ntJbe fmTe^eTeto 0 " * ^ * * fo ' l0Win9 Exam P ,es - M ^"tion 

EXAMPLE 1 

l ™*l„ EaCt \ [™ material P° wder was mixed with ball mill such that Fe 2 0 3 was 42.0-52.0 mol%. Ti0 2 or SnO, was 

ImTt T! ' !«' r S M "° and Zn ° having 3 molar ratio of 26:25 - 1716 resultin 9 mix ture Jas calcined at 
T JL l hOUrS a,r> and then m,,,ed ™* 03,1 mi " for 20 hours to obtain a mixed powder. This mixed powder was 
adjusted in the components so as to have the above-described composition, and further mixed with ball mill for 1 hour 
Polyvinyl alcohol was added to this mixed powder, and granulated. The resulting granulates were pressed into toroidal 
cores each having an outer diameter of 18 mm. an inner diameter of 10 mm and a height of 4 mm under a pressure of 

2«?' f 8 w V? C °? PaCt W8S PlaCed in 8 Sinterin9 furnace> and sintered at ^O 0000 fo r 3 hours in air to obtain 
Samples 1-1 to 1-7 as shown in Table 1. 

!U!S?m th6 o Sak -f ° f '=° mparison - each ra w material powder was mixed with ball mill such that Fe^ was 52 5 

Sen^ll^'^r?^? 0 W3S I 3 3 m ° l% - ThS reSU,tin9 mix1ure waS v*™** * °C for 2 hours in air. 
and then milled with ball mill for 20 hours to obtain a mixed powder. This mixed powder was adjusted in the components 
so as to have the above-described composition, and 0.050 mass% of CaO and 0.010 mass% of SiOo were added 
thereto as additives. The resulting mixture was further mixed with ball mill for 1 hour. Polyvinyl alcohol was added to this 
mixed powder, and granulated. The resulting granulates were pressed into toroidal cores each having an outer diameter 
°! 11?™' an ' nner d ' ameter <* 10 m m a«J a height of 4 mm under a pressure of 80 MPa. Each green compact was 
placed m a sintering furnace and sintered at 1 .200"C for 3 hours in nitrogen atmosphere to obtain Sample 1-8having 
the FezOg content of more than 50 mof% as is same as the conventional one 

[0026] On each of Samples 1-1 to 1-8 obtained above, final component composition was confirmed by fluorescent X 
ray analysis, and also sintered density, initial permeability at 500 kHz and 5 MHz, and eJedrical resistance and core loss 
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at 1 MHz and 50mT were measured. 

[0027] The results obtained are shown in Table 1 below. 
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[0028] From the results shown in Table 1 . Samples 1 -2 to 1 -5 and 1 -7 (samples of the present ^^S'^ * e 
Fe 2 0a content of 50.0 mol% or less each have sufficiently high sintered density, and also marked h.gh electrical reset- 
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15 



20 



25 



ance and initial permeability at 500 kHz and 5 MHz and marked low in core loss, as compared with Samole i (mmn » r 
has the tughest initial permeability. This is due to increase in electrical resistance Further SamnTTT^"* 

IV" Fe2 ° 3 ^ 35 Sma " 38 44 ° 0r ^ ^Sttn^ltS herSf at SoThz' 

*S£SSSi!S\ SSf ra °*S fc *7 ame ^ " the convertional «• « the initial permT^at 5 MHz J 



w EXAMPLE 2 



<JL£ZS£ fn £ f ?aS Rg 1 7 ' ,emP6ratUre ° f W '° SS «* 1 MHz and ^ — — sured^The 
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SAMPLE 
NO. 



2-1 
2-2 

1- 3 

2- 3 
2-4 
2-5 
2-6 

2-7 



SAMPLE 



COMPARATIVE 

INVENTION 

INVENTION 

INVENTION 

INVENTION 

INVENTION 

COMPARATIVE 

INVENTION 



BASIC COMPONENT 
COMPOSITION 



Fe»0 3 MnO ZnO TiO ; 



48.0 
48.0 



48. 
48. 
48. 
48. 



48.0 



26. 5 
26.5 
25.5 
24.5 
23.5 
22.4 
21.4 



25.5 
25.4 
24.5 
23.5 
22.5 
21.6 
20.6 



0 

0.1 
2.0 
4.0 
6.0 
8.0 
10.0 



48.0 22.4 21 



6/SnO* 
\8.0 



INITIAL 

PERMEABILITY 5MHr 



CORE LOSS 
(kW/ra») 



40 
300 
390 
380 
350 
320" 
220 

340 



(1MH Z , 50mT) 
> 3000 
940 
820 
810 
800 

830 
1160 

830 



50 
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[0031] From the results shown in Table 2 Sa moles i ootnoc «j,:„u „ 
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EXAMPLE 3 

[0033] Each raw material powder was mixed with ball mill such that Fe^ was 48.0 mol%. MnO was 25.5 mol% ZnO 
was 24 5 mol% and T.0 2 was 2.0 mol% (The same as in Sample 1 -3 in Example 1). The resulting mixture was calcined 
at 900 °C for 2 hours in air, and then milled with ball mill for 20 hours to obtain a mixed powder. This mixed powder was 
adjusted in the components so as to have the above-described composition, and CaO or Si0 2 was added thereto as 
additives in various amounts as shown in Table 4. The resulting mixture was further mixed with ball mill for 1 hour. Pol- 
yvinyl alcohol was added to this mixed powder, and granulated. The resulting granulates were pressed into toroida 
cores each having an outer diameter of 18 mm, an inner diameter of 10 mm and a height of 4 mm under a pressure of 
80 MPa. Each green compact was placed in a sintering furnace, and sintered at 1,300'C for 3 hours in air to obtain 
Samples 3-1 to 3-6 as shown in Table 3. . Y 

[0034] On each of Samples 3-1 to 3-6 obtained above, final component composition was confirmed by fluorescent X 
ray analysis, and also the sintered density and initial permeability at 5 MHz was measured. 
[0035] The results obtained are shown in Table 3 below. 
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[0036] From the results shown in Table 3. in Samples 3-1 . 3-2. 3-4 and 3-5 containing CaO or SiO, in acprooriate 
amount (samples ot the present invention), both sintered density and initial permeability are improved as compared with 
iSSmmS 7! "V^fZ* components at all (sample of the present invention in Example however 
2 J? t 1 COnta,n,n K 9 , Ca ° ° r Si ° 2 Sli9ht,y ,arge amount (~"Parative samples), the sintered density is 
mprwed. but the .nrt>al permeabHrty is decreased, as compared with the above-described samples of the presert 
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EXAMPLE 4 

[0037] The predetermined amounts of V 2 O s . Bi 2 0 3 . ln 2 0 3 . PbO. Mo0 3 and W0 3 as additives were ^added to the 
mixed powder having the same component composrtion as in Example 3. The resulting mrxed powder was ^ed^gran- 
5 ulated pressed and sintered under the same conditions as in Example 3 to obtam Samples 4-1 to 4-14 as shown .n 

2o038] 4 ' On each of Samples 4-1 to 4-14 obtained above, final component composition was confirmed by fluorescent 
X ray analysis, and also the sintered density and initial permeability at 5 MHz was measured. 
[00391 The results obtained are shown in Table 4 below. 
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Table 4 



15 | 


SAMPLE I 

NO. 


SAMPLE 


BASIC COMPONENT COMPOSI- 
TION (mol%) 


ADDITIVE (mass%) 


OIK 1 

SIN- 
TERED 
DENSITY 


INI I IAL 

PERMEA- 
BILITY 


















x10 3 
(kg/m 3 ) 










Fe20 3 


MnO 


ZnO 


Ti0 2 


KIND 






atSMHz 


20 ! 


1-3 


INVEN- 
TION 


48.0 


25.5 


24.5 


2.0 


NONE 




4.89 


390 




4-1 I 


INVEN- 
TION 


48.0 


25.5 


24.5 


2.0 


V 2 OS 


0.010 


4.90 


400 


25 \ 


4-2 


INVEN- 
TION 


48.0 


25.5 


24.5 


2.0 


v 2 o 5 


0.200 


4.91 


410 




4-3 J 


COMPAR- 
ATIVE 


48.0 


25.5 


24.5 


2.0 


v 2 o 5 


0.300 


4.95 


290 


30 


4-4 ( 


INVEN- 


48.0 


25.5 


24.5 


2.0 


Bi 2 0 3 


0.005 


4.91 


410 




TION 




















4-5 


INVEN- 
TION 


48.0 


25.5 


24.5 


2.0 


Bi 2 0 3 


0.100 


4.94 


430 


35 






48.0 


25.5 


24.5 


2.0 


Bi 2 0 3 


0.200 


4.97 


270 




ATIVE 




















4-7 


| INVEN- 
TION 


48.0 


, 25.5 


24.5 


2.0 


ln 2 0 3 


0.100 


4.94 


420 


40 


4-8 


INVEN- 


48.0 


25.5 


24.5 


2.0 


PbO 


0.100 


4.93 


420 




TION 




















4-9 


INVEN- 
TION 


48.0 


25.5 


24.5 


2.0 


Mo0 3 


0.001 


4.90 


400 




4-10 


INVEN- 


48.0 


25.5 


24.5 


2.0 


Mo0 3 


0.050 


4.94 


410 


45 




TION 




















4-11 


COMPAR- 
ATIVE 


48.0 


25.5 


24.5 


2.0 


Mo0 3 


0.100 


4.96 


280 




4-12 


INVEN- 


48.0 


25.5 


24.5 


2.0 


wo 3 


0.050 


4.93 


400 


SO 




TION 




















4-13 


INVEN- 
TION 


48.0 


25.5 


24.5 


2.0 


v 2 o 5 

CaO 


0.200 
0.200 


4.93 


410 


55 


4-14 


INVEN- 


48.0 


25.5 


24.5 


2.0 


v 2 o 5 


0.200 


4.93 


420 




TION 










Si0 2 


0.050 
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[0040] *om thei results shown in Table 4. in Samples 4-1 , 4-2. 4-4. 4-5. 4-7 to 4-10. and 4-12 to 4-14 containing V 9 O s 
B12O3. In^ PbO. M0O3 and W0 3 in appropriate amount (samples of the present invention), sintered density and ini- 
hal permeabilrty are onproved as compared with Sample 1 -3 which does not contain those components at all (sample 
of the present .nventon ,n Example 1). However, in Samples 4-3. 4-6 and 4-1 1 containing those additives in relathSly 
Sk™^ ( ~ mpa l atve sam P' es )' ***** density is improved, but initial permeability is decreased, as compared 
with the above-descnbed samples of the present invention. ^ 



EXAMPLE 5 



ha p ; i f determ,ned amounts of Zr °2. Ta 2 0 5 . Hf0 2 . Nb 2 0 5 and Y 2 0 3 as additives were added to the mixed 
powder having the same component composition as in Example 3. The resulting mixed powder was mixed granulated 
ESSf n * m *f c unde , r tne same ^Mons as in Example 3 to obtain Samples 5-1 to 5-9 as shown in Table 5. ' 
™rS i * Samp,es 5 " 1 10 5 ' 9 obtained ^e. final component composition was confirmed by fluorescent X 

SL^S?' 9ra ' n Sl26, initial P errneabili *y at 5 MHz and electrical resistance were measured 

[0043] The results obtained are shown in Table 5 below. 
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t 0044] From the results shown in Table 5. in Samples 5-1 . 5-2 and 5-4 to 5-9 conta,n.ng Zr0 2 Ta 2 0* Ht0 2 NbgOs 
andY 2 0 3 in ap propriate amount (samples of the present invention), its gram s.ze .s small as 5 to 8 jtm as compared 
S ie grain size of 1 4 ^m of Sample 1 -3 which does not contain those components at al (sample of the present . nven- 
SoV^rplel'andaue to this.the initial permeabil^ is also improved. hHoweverJn the sarrple corrtam-ng addrt,ves 
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EXAMPLE 6 



[0045] The predetermined amounts of Cr 2 0 3 and Al 2 0 3 as additives were added to the mi«>ri v««h 0 , h a .„„« «, 
same component composition as in Example 3. The reslffing mixed S^JS^^SS^ZS^S 

^ SnJr*7^T°?r " EXamP ' e 3 10 ° btain Sam P ,es 61 to 6 ' 6 as ^ Sef P, " Md S ' n " 
S^rLi h f mP ' eS 6 " 1 *° 6-6 ° btained above " final «*Went composition was confirmed by fluorescent X 
LrJ TnL 3£? ' f° 9 / a JT S,2e ' inite ' P ermeabi,it y ■» 5 MHz and temperature fcictor of initial permSS meas 

Temperature factor of initial permeability = ( M i 2 /(T 2 -T , ) 

wherein ^ is initial permeability at temperature T 1f 
and fi 2 is initial permeability at temperature T 2 

[0047] The results obtained are shown in Table 6. 
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[0048] From the results shown in Table 6. in Sample 6-1,6-2 and 6-4 to 6-6 containing Cr 2 0 3 and Al 2 0 3 in appropriate 
amount (samples of the present invention), the temperature factor ol initial permeability is small to the gram size of 
Sample 1-3 which does not contain those components at all (sample of the present invention in Example 1). and tem- 
perature characteristic is improved. However, in the sample containing additives in relatively large amount as in Sample 
6-3 (comparative sample), the temperature factor of initial permeability is decreased, but the initial permeability is 
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decreased. 



!°°1 9] dfcribed above, the Mn-Zn fertile according to the present invention can obtain markedly lame electrical 
Z^-X^SLT" Permeabi ' rty l SCOmpared *• — entiona. Mn-Zn ferrrte. and cfn S 

T "* K° y I! 9 ' 0 " eXCeed ' ng 1 MHz " ^ the Mn - 2n ,errite is su «ab'e as magnetic core materials 
and electromagnetic wave absoibers for high frequency maienais 

S^L2"S!L! , !L M w 2n ferrrte K accordin 9 to «» P«*ert invention enables Mn-Zn ferrite having the Feo0 3 content 
of 50 mol% or less to sinter in air by containing Ti0 2 and SnO,. As a result the Mn-Zn ferrite oreaMv '^L^ Z 
-mprovement in productivity, and decrease in production cost. 9 * contnbutes to 

Claims 

1 . A Mn-Zn ferrite comprising the following basic components: 

44.0 to 50.0 mol% Fe20 3 , 
4.0 to 26.5 mol%ZnO. 

0.1 to 8.0 mol% at least one member selected from the group consisting of Ti0 2 and SnO, and 
the remainder being MnO. 

2. The Mn-Zn ferrite as claimed in claim 1 . whichfurther comprises at least one member selected from the nrn , m 
consisting of 0.005 to 0.200 mass% CaO and 0.005 to oTso rnass^O^Sves 9 ^ 

3 ' Sns,^c? rrite 38 daimSd in C ' aim 1 ° r 2 " " l * h fUrthSr COmprises at ,east one memb * Elected from the group 

0.01 0 to 0.200 mass% V 2 0 5 , 
0.005 to 0.100 mass% Bi 2 0 3 . 
0.005 to 0.100 mass% ln 2 0 3 , 
0.005 to 0.100 mass% PbO, 
0.001 to 0.050 mass% Mo0 3 , and 
0.001 to 0.050 mass% W0 3 

as additives. 

SnsSng^^ " 1 " * "** COmpriS6S at ,east one member selected from *e group 

0.010 to 0.200 mass% Zr0 2 , 
0.010 to 0.200 mass% Ta 2 0 5 , 
0.010 to 0.200 mass% Hf0 2 , 
0.010 to 0.200 mass% Nt^Os, and 
0.010 to 0.200 mass% Y 2 0 3 

as additives. 

™ n " Zn S rrlte f^ aim6d in C ' aim 1 ° r 2 ' which furtner emprises at least one member selected from the 
group cons.st.ng of 0.020 to 0.300 mass% Cr 2 Q 3 and 0.020 to 0.300 mass% Al 2 0 3 . as additive? 



4. 
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